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A pharmaceutical composition for the oral treatment of acquired immune deficiency syndrome which comprises a 
plurality of dosage subunits each having at least two components including a component of 2',3'-didesosxyadenosine and 
an outer pharmaceutical^ inert component stable in acidic pH which dissolves in a basic pH, whereby upon oral adminis- 
tration of said pharmaceutical composition the 2',3'-didesoxyadenosine is not exposed to gastrointestinal fluids until the 
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2' 3 1 —DIDESOXYADENOSINE COMPOSITION 
BACKGROUND OF THE INVENTION 
This invention relates to pharmaceutical compositions 
5 useful in the oral treatment of Acquired Immune Deficiency 
Syndrome. 

2 1 , 3 ' -didesoxyadenosine is a known compound. 
Me thy lme thacrylates are known as coatings for 
pharmaceuticals, including Eudragit polymers of Rohm 

10 Pharma. Hydroxypropylmethylcellulose is known as a 
sustained release matrix, as disclosed first by Christenson 
et al., U.S. Patent 3,065,143 and again by Schor et al., 
U.S. Patent 4,389,393. 

DESCRIPTION OF THE INVENTION 

15 In accordance with a first aspect of the present 
invention there is provided a pharmaceutical composition 
for the treatment of acquired immune deficiency syndrome 
which comprises a plurality of dosage subunits each having 
at least two components including a component of 2 , ,3 I - 

2 0 didesoxyadenosine and an outer pharmaceutical ly inert 
component stable in acidic pH which dissolves in a basic 
pH, whereby upon oral administration of said pharmaceutical 
composition the 2 1 , 3 1 -didesoxyadenosine is not exposed to 
gastrointestinal fluids until the small intestine. 

2 5 Acquired immune deficiency syndrome was found by a prior 

researcher to be treated in vitro . but not in vivo r with 
2 1 , 3 1 -didesoxyadenosine. According to the present 
invention, the 2 1 , 3 1 -didesoxyadenosine is permitted to 
remain free of degradation that apparently takes place in 

3 0 the stomach fluids by blocking contact of the 2', 3'- 

didesoxyadenosine with the stomach fluids through said 
outer pharmaceutically inert component stable in acidic pH. 

In a preferred aspect, there is provided a plurality of 
dosage subunits each having at least three components 
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including a component of 2 1 , 3 ■ -didesoxyadenosine sandwiched 
between pharmaceutical^ inert layers, at least the outer 
one of which is stable in acidic pH and which dissolves in 
a basic pH, whereby upon oral administration of said 
5 pharmaceutical composition the 2 3 1 -didesoxyadenosine is 
not exposed to gastrointestinal fluids until the small 
intestine. As an inner layer remote from the 
gastrointestinal fluids may be mentioned a nonpareil seed, 
[ In a still further embodiment of this aspect of the 

10 invention there is provided a capsule containing said 
plurality of dosage subunits. As an alternative 
embodiment, there is provided a compressed tablet 
containing said plurality of dosage subunits, the matrix of 
said tablet disintegrating, in the gastrointestinal tract to 

15 yield said plurality of dosage subunits. 

In accordance with a second aspect of the present 
invention there is provided a, pharmaceutical composition 
for the oral treatment of acquired immune deficiency 
syndrome which comprises a component of 2',3 I - 

20 didesoxyadenosine and a barrier component to shield the 
2 1 ,3 1 -didesoxyadenosine from the gastrointestinal fluids 
until said pharmaceutical composition passes into the small 
intestine, said barrier component being substantially 
impervious to degradation in a fluid other than a basic 

25 medium, whereby upon introduction into the gastrointestinal 
tract beyond the stomach said 2 1 , 3 1 -didesoxyadenosine is 
released* 

In a third aspect of the present invention there is 
provided a sustained release composition for the 
30 introduction of 2 • r 3 1 -didesoxyadenosine into the 
bloodstream of a patient suffering from acquired immune 
deficiency syndrome over a period of at least eight hours 
which comprises a plurality of dosage subunits each having 
at least two components including a . component of 2 1 , 3 f - 
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didesoxyadenosine and an, outer pharmaceutically inert 
component stable in acidic pH which dissolves in a basic 
pH, whereby upon oral administration of said pharmaceutical 
composition the 2 • , 3 • -didesoxyadenosine is not exposed to 
5 gastrointestinal fluids until the small intestine, said 
dosage subunits releasing said 2 1 , 3 1 -didesoxyadenosine only 
over a prolonged period of time. 

In accordance with this third aspect of the present 
invention there is provided a sustained release composition 

10 for the introduction of 2 ' ,3 '-didesoxyadenosine into the 
bloodstream of a patient suffering from acquired immune 
deficiency syndrome over a period of at least eight hours 
which comprises a plurality of dosage subunits each having 
at least two components including a component of 2 • , 3 ' - 

15 didesoxyadenosine and an outer pharmaceutically inert 
component stable in acidic pH which only erodes in a basic 
pH, whereby upon oral administration of said pharmaceutical 
composition the 2 • ,3 '-didesoxyadenosine is not exposed to 
gastrointestinal fluids until the small intestine, at least 

2 0 some of said dosage subunits including an outer core of a 
slowly erodible polymeric material, whereby a sustained 
release of 2 ', 3 ' -didesoxyadenosine is achieved. 

In an alternate embodiment, there is provided a sustained 
release composition for the introduction of 2',3'- 

2 5 didesoxyadenosine into the bloodstream of a patient 

suffering from acquired immune deficiency syndrome over a 
period of at least eight hours which comprises a plurality 
of dosage subunits each having at least two components 
including a component of 2 • ,3 '-didesoxyadenosine and an 

3 0 outer pharmaceutically inert component stable in acidic pH 

which dissolves in a basic pH, whereby upon oral 
administration of said pharmaceutical composition the 
2 ■ , 3 • -didesoxyadenosine is not exposed to gastrointestinal 
fluids until the small intestine, said dosage subunits 
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being contained in a matrix of a polymer which only 
gradually exposes said dosage subunits to the environment 
of the gastrointestinal tract. In one embodiment, the 
polymer is a hydroxypropylmethylcellulose, with a tablet 
5 made up of from about 60 to 95 percent r and preferably 80 
to 92 percent by weight of said dosage subunits and from 
about 5 to about 40 percent, and preferably from about 8 to 
about 20 percent of the hydroxypropylmethyl-cellulose. As 
a hydroxypropylmethylcellulose suitable for the present 

10 invention may be mentioned Methocel K15M (Dow Chemical Co., 
Midland > Michigan) and Methocel K4M (Dow Chemical Co., 
Midland, Michigan) . 

A total adult daily dosage which is spread out over three 
to five administrations per day , or twice daily in the 

15 sustained release aspect of the present invention, 
comprises from about 2 to about 1*000 mg per day, preferably 
about 25 to about 750 mg per day, and still more preferably 
about 10 to 250 mg per administration. 

EXAMPLE I 

20 Nonpareil seeds (20 to 30 mesh) are wetted with 
polyvinylpyrrolidone solution using Kollidon 30 (BASF, mw 
30,000) which has been first dissolved in isopropanol in a 
coating pan with repeated dustings of 2 I ,3 I - 
didesoxy adenosine (about ten to twenty times) to build up a 

25 2 ' ,3 '-didesoxyadenosine-coated nonpareil seed. 

EXAMPLE II 

Alcohol dissolved Kollidone 90 (BASF, mw 90,000) is used 
as a wetting agent for nonpareil seeds (20 to 30 mesh) in a 
coating pan with repeated dustings of 2 f ,3 f - 
30 didesoxy adenosine (about ten to twenty times) to build up a 
2 1 ,3 1 -didesoxyadenosine-coated nonpareil seed* 

- EXAMPLE III 

The 2 1 ,3 '-didesbxyadenosine-eoated nonpareil seeds of 
Example I are introduced into a Wurster column (Glatt) and 
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coated with a methylmethacrylate in a solvent, using 50 gm 
Eudrigit L (Rohm Pharma) in a solvent mixture of 250 cc 
acetone and 250 cc isopropanol. After coating in the 
Wurster column, the total weight of 2 3 1 -didesoxyadenosine 
5 as a percentage of 2 1 , 3 1 -didesoxyadenosine plus coating is 
45%. The dosage subunits dissolve readily in the small 
intestine. 

EXAMPLE IV 

2 i / 3 ■ -Didesoxyadenosine-coated nonpareil seeds of Example 

10 I are introduced into a Wurster column (Glatt) and coated 
with a methylmethacrylate in a solvent, using 25 gm 
Eudrigit L (Rohm Pharma) , 25 gm Eudragit RS (Rohm Pharma) 
in a solvent mixture of 250 cc acetone and 250 cc 
isopropanol. After coating in the Wurster column, the 

15 total weight of 2 1 , 3 ' -didesoxyadenosine as a percentage of 
2 3 '-didesoxyadenosine plus coating is 45%. The inclusion 
of the Eudrigit RS retards dissolution of the dosage 
subunits to permit a sustained delivery of the 2 , ,3»- 
didesoxyadenosine into the bloodstream of the patient. 

20 EXAMPLE V 

Capsules are made of a plurality of dosage subunits of 
Example III to make up 250 mg 2 1 , 3 1 -didesoxyadenosine per 
capsule. The capsules dissolve in the gastrointestinal 
tract upon oral administration, and each of the dosage 

25 subunits releases 2 3 1 -didesoxyadenosine in the small 
int est ine , to provide 2 1 , 3 1 -didesoxyadenosine to the 
bloodstream. 

EXAMPLE VI 

Sustained release capsules are made of a plurality of 
3 0 dosage subunits of Example IV to make up 250 mg 2 , ,3*- 
didesoxyadenosine per capsule. The capsules dissolve in 
the gastrointestinal tract upon oral administration, and 
each of the dosage subunits releases 2',3'- 
didesoxyadenosine in the small intestine, to provide 2 ',3'- 
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didesoxyadenosine to the bloodstream of the subject. 

EXAMPLE VTI 

Tablets' of a total weight of .330 mg are produced by 
mixing and then compressing together in a ratio of 10:1 of 
5 the dosage subunits of Example II and 
hydroxypropylmethylcellulose (Methocel K15M # Dow Chemical 
Co., Midland Michigan) . 

The sustained release tablet of this example provides an 
advantage over the other dosage forms in that the dosage 
10 subunits . are only gradually exposed to the environment of 
the gastrointestinal fluids, whereby 2 I ,3 I - 
didesoxyadenosine is introduced into the bloodstream over a 
prolonged period of time. 
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WHAT TS CLAIMED IS I 

1. A pharmaceutical composition for the oral treatment 
of acquired immune deficiency syndrome which comprises a 
plurality of dosage subunits each having at least two 

5 components including a component of 2 • , 3 '-didesoxyadenosine 
and an outer pharmaceutically inert component stable in 
acidic pH which dissolves in a basic pH, whereby upon oral 
administration of said pharmaceutical composition the 
2 ' ,3 • -didesoxy adenosine is not exposed to gastrointestinal 
10 fluids until the small intestine. 

2. A pharmaceutical composition of claim 1 for the oral 
treatment of acquired immune deficiency syndrome which 
comprises a plurality of dosage subunits each having at 
least three components including a component of 2 , ,3 I - 

15 didesoxyadenosine sandwiched between pharmaceutically inert 
layers, at least the outer one of which is stable in acidic 
pH and which dissolves in a basic pH, whereby upon oral 
administration of said pharmaceutical composition the 
2 1 , 3 '-didesoxyadenosine is not exposed to gastrointestinal 

20 fluids until the small intestine • 

3. A 2 1 , 3 ' -didesoxyadenosine pharmaceutical composition 
of claim 1 for the oral treatment of acquired immune 
deficiency syndrome which is a capsule containing said 
plurality of dosage subunits. 

25 4. A pharmaceutical composition of claim 1 which is a 
compressed tablet containing said plurality of dosage 
subunits, the matrix of said tablet disintegrating in the 
gastrointestinal tract to yield said plurality of dosage 
subunits. 

3 0 5. A pharmaceutical composition for the oral treatment 
of acquired immune deficiency syndrome which comprises a 
component of 2 1 , 3 ■ -didesoxyadenosine and a barrier 
component to shield the 2 1 , 3 • -didesoxyadenosine from the 
gastrointestinal fluids until said pharmaceutical 
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composition passes into the small intestine, said barrier 
component being substantially impervious to degradation in 
a fluid other than a basic medium, whereby upon 
introduction into the gastrointestinal tract beyond the 
5 stomach said 2 1 , 3 '^-didesoxyadenosine is released. 

6. A sustained release composition for the introduction 
of 2 1 , 3 • -didesoxyadenosine into the bloodstream of a 
patient suffering from acquired immune deficiency syndrome 
over a period of at least eight hours which comprises a 

10 plurality of dosage subunits each having at least two 
components including a component of 2 1 , 3 ' -didesoxyadenosine 
and an outer pharmaceutical ly inert component stable in 
acidic pH which dissolves in a basic pH, whereby upon oral 
administration of said pharmaceutical composition the 

15 2 ' , 3 1 -didesoxyadenosine is not exposed to gastrointestinal 
fluids until the small intestine, said dosage subunits 
releasing said 2 1 , 3 1 -didesoxyadenosine only over a 
prolonged period of. time. 

7. A sustained release composition for the introduction 
20 of 2 1 ,3 '-didesoxyadenosine into the bloodstream of a 

patient suffering from acquired immune deficiency syndrome 
over a period of at least eight hours which comprises a 
plurality of. dosage subunits each having at least two 
components, including a component of. 2 1 , 3 1 -didesoxyadenosine 

25 and an outer pharmaceutical^ inert component stable in 
acidic pH which only erodes in a basic pH, whereby upon 
oral administration of said pharmaceutical composition the 
2 ' , 3 1 -didesoxyadenosine is not exposed to gastrointestinal 
fluids until the small intestine, at least some of said 

30 dosage subunits including an outer core of a slowly 
erodible polymeric material, whereby a sustained release of 
2 1 , 3 1 -didesoxyadenosine is achieved. 

8. A sustained release composition for the introduction 
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of 2 1 , 3 1 -didesoxy adenosine into the bloodstream of a 
" patient suffering from acquired immune deficiency syndrome 
over a period of at least eight hours which comprises a 
plurality of dosage subunits each having at least two 
5 components including a component of 2 1 , 3 • -didesoxyadenosine 
and an outer pharmaceutical^ inert component stable in 
acidic pH which dissolves in a basic pH, whereby upon oral 
administration of said pharmaceutical composition the 
2 1 , 3 1 -didesoxyadenosine is not exposed to gastrointestinal 

10 fluids until the small intestine, said dosage subunits 
being contained in a matrix of a polymer which only 
gradually exposes said dosage subunits to the environment 
of the gastrointestinal tract • 

9. A sustained release composition of claim 8 wherein 

15 said polymer is a hydroxypropylmethylcellulose. 
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